Successful percutaneous balloon valvuloplasty in a preterm infant weighing 1500 g with critical pulmonary valve stenosis
We describe a successful cardiac intervention in an infant, born at 32 weeks of gestation, with a birth weight of 1040 g, who had a critical pulmonary valve stenosis with the right ventricular pressure twice the systemic pressure. Continuous prostaglandin E infusion kept the arterial duct open and at the age of four weeks and a weight of 1500 g a balloon valvuloplasty was performed, which reduced the systolic right ventricular pressure to below the systemic pressure. Two weeks later the procedure was repeated because of increasing right ventricular pressure. At two months of age the mean systolic transpulmonary Doppler gradient was 30 mmHg with an adequate right ventricular volume. The neurological status of the infant was normal and the femoral vein was patent. Timely interventional heart catheterisation is a successful method of treatment in critical pulmonary valve stenosis in infants with a low birth weight. (Neth Heart J 2008;16:264-6.)
Keywords: pulmonary valve stenosis (critical), low birth weight, intervention, complication C ritical pulmonary valvular stenosis (PS) in infancy is a ductus-dependent congenital heart disease. The open ductus arteriosus warrants pulmonary circulation in critical PS. Balloon valvuloplasty (BVP) is now the first therapeutic option. [1] [2] [3] It was first described in 1983 to 1984. 4, 5 However, interventional heart catheterisation in low birth weight infants may be achievable, 6, 7 but only a few cases of balloon valvuloplasty in infants weighing 1500 g or less are described in the literature 6, 8 with an acceptable mortality but still moderate morbidity. Critical pulmonary valve stenosis with suprasystemic right ventricular pressure is an indication for therapeutic intervention to avoid severe right ventricular hypertrophy with involution of the right ventricular volume and continuous intravenous prostaglandin medication. 9 Timely successful balloon valvuloplasty will therefore prevent extensive surgical therapy and long-lasting duct dependency of the pulmonary circulation. Beta-blocker therapy can treat the dynamic and reversible infundibular obstruction after pulmonary valve balloon dilatation. 10 Cardiac surgery in small preterm infants with a weight of less than 1500 g using a heart-lung machine is feasible but is accompanied with higher mortality and morbidity 11, 12 than is described for interventional heart catheterisation.
We report on an infant, one of a triplet, born at 32 + 5 weeks of gestation with a birth weight of 1040 g and a length of 38.5 cm (BSA 0.11 m 2 ). Due to a distinct systolic murmur, echocardiography was performed on day 2. Two-dimensional Doppler echocardiography revealed a critical valvular stenosis with a small pulmonary valve ring of 5. The severe pulmonary valve stenosis could not be crossed with a 0.021 inch wire (Cordis, Miami, USA); instead perforation of the right ventricular outflow tract occurred without further sequelae. With a 14 inch balanced middle weight wire (Guidant, Santa Clara, USA) the PS was crossed and positioned via the PDA in the descending aorta. The PS was dilated with a 5 and a 6 mm NuMed Tyshak mini balloon catheter, respectively, with 4 atmospheres (NuMed Cornwall, Canada) (figure 3).
After the procedure a decline in the systolic RV pressure to 50 mmHg and a rise of the systemic arterial pressure to 70 mmHg were noted. Prostaglandin E was continued because the right ventricle showed a dynamic infundibular pulmonary stenosis. Follow-up echocardiography demonstrated an increase in RV pressure. For that reason, a second BVP was performed with a 7 mm Tyshak mini catheter (132% of the pulmonary valve ring) via the same route with success and without complications two weeks later. The right femoral venous vein remains patent. Metoprolol was started to treat secondary infundibular obstruction (figure 4). Prostaglandin was discontinued three days later and the PDA closed spontaneously. Two months after the procedure the child's weight was 3200 g, neurological investigation and sonography of the brain were normal. Echocardiography revealed a mean transpulmonary systolic gradient of 30 mmHg, trivial pulmonary valve regurgitation, and in the short axis the ventricular septum was convex, confirming infrasystemic pressure in the right ventricle. 
Conclusion
Interventional catheterisations in preterm infants with a weight of 1500 grams or less are feasible and can be performed safely in selected cases. Critical pulmonary valve stenosis is assumed to be the classical indication for balloon valvuloplasty in this age group and can be performed safely with success, without serious complications and seems superior to surgical intervention. Performing BVP early in critical pulmonary stenosis is justified to prevent severe right ventricular hypertrophy followed by loss of right ventricular compliance and right ventricular volume and to stop ductus dependency and to discontinue prostaglandin E. An essential condition for success is working in a team with paediatric cardiac interventionalists, paediatric cardio-anaesthetists and neonatologists. ■
